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In ihc Claims: 

Please amend claims 1 and 17. The claims are as follows: 

1 , (Currently amended) A method for forming an interconnection between a storage capacitor and 
a transfer device in a memory cell, the method comprising the steps of: 

a) forming a capacitor having a lower portion and and upper portion, the upper portion of 
the ca pacitor including a lip and extending over a top surface of a substrate , the lower portion of 
tin; ca p acitor o xtciidin g. bclow t he top surface ofthc substrate : and 

b) diffusing dopant from the lip above the substrate into the substrate through the top 
surface of the substrate, the diffusing dopant forming a surface strap in the substrate, the surface 
strap being below t h e lip and providing a connection between the capacitor and the transfer 
device. 

2, (Original) The method of claim 1 wherein the step of forming a capacitor having a lip 
extending over a top surface of a substrate comprises: 

i) forming a first layer on the substrate; 

ii) etching an oversized capacitor opening in the first layer; 

iii) forming a sidewall spacer on sidcwall of the oversized capacitor opening; 

iv) etching a trench in the substrate using the sidewall spacer as a mask; 

v) removing the sidewall spacer; and 

vi) filling the trench and oversized capacitor opening with capacitor fill material. 

3 , (Original) The method of claim 2 wherein the capacitor fill material comprises polysilicon. 
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4. (Original) The method of claim 2 wherein the step of forming a capacitor having a lip 
extending over a top surface of a substrate further comprises: 

vii) recessing the capacitor fill material partially into the oversized capacitor opening; and 

viii) filling the recess in the oversized capacitor opening with a dielectric material. 

5. (Original) The method of claim 1 wherein Hie step of diffusing dopant from the lip into the 
lop surface comprises annealing the substrate and the capacitor. 

6. (Original) The method of claim 1 wherein the first layer comprises a gate stack including: 

i) a gate dielectric layer; 

ii) a gate conductor layer on the gate dielectric layer; and 

iii) an insulator layer on the gate conductor layer. 

7. (Original) The method of claim 6 wherein the gate conductor layer comprises polysilicon. 

8. (Original) The method of claim 6 wherein the insulator layer comprises a layer of silicon 
nitride and a layer of silicon dioxide. 

9. (Original) The mclhod of claim 1 wherein the first layer comprises a layer of silicon dioxide, a 
layer of silicon nitride, and an a layer of silicon dioxide. 

1 0. (Original) The method of claim 1 wherein the step of forming a capacitor comprises the steps 
of: 

i) forming n gale stack, the gate stack including a gate dielectric, a gate conductor on the 
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gate dielectric, and an insulator layer on the gate conductor; 

ii) etching an oversized capacitor opening in the gate stack; 

iii) forming a side-wall spacer on sidewall of the oversized capacitor opening; 

iv) etching a trench in the substrate using the sidewall spacer and the insulator layer on 
the gate conductor as a mask; 

v) removing the sidewall spacer; 

vi) forming an oxide collar in the trench; 

vii) tilling the trench and oversized capacitOT opening with a capacitor fill material 
thereby forming a lip of capacitor fill material at the top of the trench; 

viii) recessing the capacitor fill material partially into the oversized capacitor opening; 

ix) filling the recess in the oversized capacitor opening with a dielectric material; and 

x) forming shallow trench isolation, the shallow trench isolation removing portions of the 
lip except where a connection from the capacitor to the transfer device is to be formed. 

1 1 . (Original) The method of claim 10 further comprising the steps of: 

d) patterning the remaining gate conductor stack; and 

c) forming sidewall spacers on the sidewalls of the patterned gate conductor stack. 

12. (Original) The method of claim 1 wherein the step of forming a capacitor comprises the 
steps of: 

i) forming a gale stack, the gate stack including a gate dielectric, a gale conductor on the 
gate dielectric, and an insulator layer on the gate conductor; 

ii) etching an oversized capacitor opening in the gate stack; 
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iii) forming a sidewall spacer on eictcwall of the oversized capacitor opening; 

iv) etching a trench in the substrate using the sidewall spacer and the insulator layer on the 
gate conductor as a mask; 

v) removing' the sidewall spacer; 

vi) forming an oxide collar in the trench; 

vii) filling the trench and oversized capacitor opening with a capacitor fill material 
thereby forming a lip of capacitor fill material at the top of the trench; 

vi Li) recessing the capacitor fill material partially into the oversized capacitor opening; 

ix) filling the recess in the oversized capacitor opening with a dielectric material; 

x) forming shallow trench isolation, the shallow trench isolation removing portions of the 
gale stack and portions of the capacitor lip except where a connection from the capacitor to 
Ihe Imnsfcr device is to be formed; 

xi) planarizing shallow trench isolation and the remaining gate stack, such that a portion 
ofthc insulator layer remains on the gate conductor layer; 

xit) removing a portion of the remaining insulator layer between shallow trench isolation 
regions, the removal exposing portions of the underlying gate conductor material; 

xiii) depositing wordlinc line material that contacts the exposed gate conductor material; 

xiv) patterning the wordline and gate conductor material to form a plurality of gates; 

xv) forming a source/drain implants; and 

wherein Hie step of diffusing dopant from the lip into the top surface of the substrate comprises 
annealing, and wherein the dopant diffused from the lip to the top surface comprises a 
source/drain of the transfer device and wherein the source/drain implant diffuses to form a 
source/drain of the transfer device. 
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13. (Original) The method of claim 12 wherein the step of patterning the wordline and gate 
conductor material comprises etching selective to the remaining insulator material to avoid 
etching ihe gate conductor material al portions adjacent to the capacitor. 

14. (Original) The method of claim 12 wherein the step of removing a portion of the remaining 
insulator layer between shallow trench isolation regions comprises leaving a portion extending 
into area where the gate will be formed to compensate for potential alignment errors. 

1 5. (Original) The method of claim 1 wherein the step of forming a capacitor comprises the 
steps of: 

I) forming a first layer on the substrate, the first layer comprising a first silicon dioxide 
layer, a silicon nilride layer and second silicon dioxide layer; 

ii) etching an oversized capacitor opening in the first layer; 

iii) forming a sidcwall spacer on sidcwall of the oversized capacitor opening; 

iv) etching a trench in the substrate using the sidcwall spacer and the first layer as a mask; 

v) removing the sidcwall spacer; 

vi) forming an oxide collar in the trench; 

vii) filling the trench and oversized capacitor opening with a capacitor fill material 
thereby forming u lip of capacitor fill material at the top of the trench; 

viii) recessing the capacitor fill material partially into the oversized capacitor opening; 

ix) fiUing the recess in the oversized capacitor opening with a dielectric material; 

x) forming shallow trench isolation, the shallow trench isolation removing portions oTthc 
lip except where a connection from the capacitor to the transfer device is to be formed. 
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1 6. (Original) The method of claim 12 further comprising the steps of: 

c) removing remaining portions of the first layer; 

d) forming gale dielectric; 

e) depositing a gate conductor material; 
J) patterning the gate conductor. 

17- (Currently amended) A method, for forming a connection between a capacitor and a transfer 
device on a semi conductor substrate having a top surface, the method comprising the steps of: 

a) forming a first layer on the semiconductor substrate; 

b) etching an oversized capacitor opening in the first layer; 

0) forming a sidcwall spacer on the sidcwalls of the oversized capacitor opening; 

d) etching a capacitor trench in Ihe semiconductor substrate using said sidewall spacer and 
said first layer as a mask, said capacitor trench having a top edge at the top surface of said 
semiconductor substrate; 

e) depositing capacitor fill material in said capacitor trench, said capacitor fill material 
extending over said capacitor trench top edge to form a hp of capacitor fill material on 
said top surface of said semiconductor substrate; and 

f) diffusing dopants from said capacitor fill material through said top surface of sai d 
se micond uct or substrat e into said semiconductor substrate from said lip of capacitor fill 
material abo ve said semiconductor substrate, the diffusing dopant forming a surface strap 
in the substrate, the surface strap being below the lip and providing a connection between 
the capacitor and the transfer device. 
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1 8. (Original) The method of claim ] 7 wh- m the fj rst i a y Cr comprises 
gate conductor layer and a insulator layer. 



1 9. (Original) The melhod of claim 17 wherein^ fi TS t layer comprises a 
layer, a silicon nitride layer and second silicon <i x ide \aycr. 

20. (Original) The method of claim 1 7 herein the .usp of depositing caps fill mtttet 
comprises performing a first deposition of cipacitor fill material, reccssin 
ofcapacilor fill material, said recess partially exposing sidewallc of said c >r trentta, 
forming sidewall spacers on said exposed sidewaW of said capacitor trenc refilling ] 
capacitor Ircach and oversized capacitor opening. 



21 . (Original) The method of claim 17 wherein the capacitor fill material 
polysilicon. 



22. (Original) The method of claim 17 wherein the step of diffusing dopaj >m said < .acitor 



fill material into said semiconductor substrate from said Up of capacitor fil 
annealing the semiconductor substrate. 



23. (Original) The method of claim 17 further comprising the step-of elchi 
wherein said etching of said isolation trench removes a portion on said lip 
material except where a connection between said capacitor and sai<|transfe 



iscs n I- dopc>6 



tcrial CO snses 



B isolati n trench, 
capacitor fiU 



cvice is to be made. 



24. (Original) The method of claim 23 farther comprising the step of fillingsaid isolation Bench 
with isolation material and planarizing said isolation material. 



25. (Original) Tho melhod of claim 24 wherein the first layer comprises a gat^ielectric layer, a 
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gate conductor layer and a insulator layer and wherein the step of planarizing said isolation 
material removes said insulator layer to expose said gate conductor material- 
ad. (Original) The method of claim 24 wherein the first layer comprises a gate dielectric layer, a 
gale conductor layer and a insulator layer and wherein the step of planarizing said isolation 
material leaves a portion of the insulator layer covering the gate conductor layer. 

21, (Original) The method of claim 25 further comprising the step of depositing a word line 
material layer on said gate conductor material and said isolation material, and further comprising 
the step of patterning the gate conductor material and wordlinc material to fonn a plurality of 
transfer device gales. 

28. (Original) The method of claim 26 further comprising the steps of etching an opening in the 
remaining portion of the insulator layer to expose a portion of the gate conductor layer and 
depositing a wordline material layer on the exposed gate conductor material, the remaining 
insulator layer and the isolation material, and further comprising the step of patterning the gate 
conductor material and wordline material to form a plurality of transfer device gates, wherein the 
remaining insulator layer serves as an etch block to prevent unwanted etching of the gate 
conductor material. 

29. (Original) The method oTclaim 24 wherein the first layer comprises a first silicon dioxide 
layer, a silicon nitrido layer and second silicon dioxide layer wherein the step of planarizing said 
isolation material removes any remaining portion of said second silicon dioxide layer and 
plauaiizes said silicon nitride layer, and further comprising the step of removing said silicon 
nitride layer and forming a gate dielectric layer, a gate conductor layer, and a wordline material 
layer, and further comprising the step of pattering said gate dielectric layer, said gate conductor 
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